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gent to the sphere on circles represented in projection by lines LM and MK. They are called the "back cones." If now tooth curves are drawn on these cones, with the base circle of the cones as pitch circles, they will approximate the tooth curves that should be drawn on the spherical surface. But a cone may be cut along one of its elements and rolled out, or developed, upon a plane. Let MDH be a part of the cone MHK, developed, and let MNG be a part of the cone MGL, developed. The circular arcs MD and MN may be used just as pitch circles are in the case of spur-gears, and the teeth may be laid out in exactly the same way, the curves being either cycloidal or involute, as required. Then the developed cones may be wrapped back and the curves drawn may serve as directrices for the tooth surfaces, all of whose elements converge to the center of the sphere of motion.
218. Cutting Bevel-gear Teeth.—The teeth of spur-gears may be cut by means of milling-cutters, because all transverse sections are alike, but with bevel-gears the conditions are different. The tooth surfaces are conical surfaces, and therefore the curvature varies constantly from one end of the tooth to the other. Also the thickness of the tooth and the width of space vary constantly from one end to the other. But the curvature and thickness of a milling-cutter cannot vary, and therefore a milling-cutter cannot cut an accurate bevel-gear. Small bevel-gears are, however, cut with milling-cutters with sufficient accuracy for practical purposes. The cutter is made as thick as the narrowest part of the space between the teeth, and its curvature is made that of the middle of the tooth. Two cuts are made for each space. Let Fig. 226 represent a section of the cutter. For the first cut it is set relatively to the gear blank, so that the pitch point a of the cutter travels toward the apex of the pitch cone, and for the second cut so that the pitch point b travels toward the apex of the pitch cone. This method gives an approximation

